A Cacophony of Terrestrial Climate Science

Dozens of GCMs & Statistical & dynamic
ensemble forecasting downscaling
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Stream Temperature Climate Scenarios (circa ~2010)

[ -

Elevation & Air Temperature
as Coarse Surrogates

*Meisner 1988 7
Keleher & Rahel 1996 L
*Eaton & Schaller 1996

*Reusch et al. 2012

*Rahel et al. 1996

*Mohseni et al. 2003
*Flebbe et al. 2006 | e

*Rieman et al. 2007
*Kennedy et al. 2008
*Williams et al. 2009
*Wenger et al. 2011
Almodovar et al. 2011
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Stream Temperature Climate Scenarios (circa ~2010)

& High-resolution |
’ landscape models |
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There’s a Lot on the Fish Line...

Climate Boogeyman Tribal & Recreational
Fisheries __ =
 ; e - &
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$20-30 Billion on Salmon R ecovery Efforts in PNW Since 1980 | .«

l ‘ Land Use &

_Water Development




We were Swimming in Un-usable Data
Not Accessible = Didn’t Exist
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8  THE NORWEST STREAM TEMPERATURE PROJECT:
| HOW CROWD-SOURCING & SOCIAL NETWORKING FORGED A USER-

COMMUNITY TO PROTECT AQUATIC BIODIVERSITY IN THE AMERICAN WEST

Dan Isaak, Seth Wenger!, Erin Peterson?, Jay Ver Hoef3 Charlie Luce, Steve
Hostetler4, Jason Dunham#, Jeff Kershner#, Brett Roper, Dave Nagel, Dona
Horan, Gwynne Chandler, Sharon Parkes, Sherry Wollrab

Jan-Dec Global Mean Temperature over Land & Ocean
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" NorWeST
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>200,000,000 hourly records
>20,000 unique stream sites
>$10,000,000 value




Scenarios Created Using Geostatistical
Covariate Predictors Model & Covariates

1. Elevation (m)
2. Canopy (%)

3. Stream slope (%) Mean August Temperature
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Isaak et al. 2010. X ¥4

Ecological Applications ~TOpOC|i mate
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1-km resolution
>1,000,000 km of stream |

Baseline (93-11)
Temp©°C
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Information Delivered Through Custom
Website in User-Friendly Dlgltal Formats

1) GIS shapefiles of stream
temperature scenarios
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2) GIS shapefiles of stream temperature i
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NorWeST

A= Stream Temp Temperature Applications

Regulatory temperature
standards

Data access accelerates
temperature research
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 Species distribpti}on models & Climate
Interagency monitoring == Adaptation Partnerships (D. Peterson)
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& Good Customer Service!




Secret Weapon ll: Team Science
Approach
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| Secret Weapon llI: Digital Media for Rapid &
Pervasive Information Dissemination

1) Attractive & functional

website 3) Social media, blogs,
X

mail chat...

2) User-friendly data
formats ; .




Crowd-Sourcing Science Builds Stronger
Social & Conservation Networks...
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High-quality Spatial Informatlon Empowers

\(
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Climate

Cold-water

4 Refuge streams

Local Decision Makers...

Occupancy Probability &

A= > 0.90

“Ap== > 0.75 to < 0.90
>0.50 to < 0.75

a5 0.25 t0 < 0.50

N < 0.25

Isaak et al. 2015. The cold-
water climate shield. GCB
21:2540-2553.

Isaak et al. 2016. Slow
climate velocities of
mountain streams. PNAS

113:4374-4379.
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